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Extent of Problem
Globally, 1 in 9 childhood deaths are associated with
diarrheal diseases, thus making diarrhea the second leading cause of death among children under five years of
age [1]. It is estimated that in 2013, 9.9% of the 6.9 million deaths among under five were due to diarrheal diseases killing around 760,000 children across the globe [2].
Major proportion of these deaths occurs in the resource
scarce settings of South Asia and Sub-Saharan Africa [3].
India heads the list of countries with highest proportion of child mortality due to diarrheal diseases followed
by Pakistan while Sri Lanka and Bangladesh have been
exemplary in overcoming burden of diarrheal diseases by
successfully implementing community based preventive
measures [4].
A recent study has investigated proportion of under
five deaths due to diarrhea in seven developing countries
of the world. The proportion of all deaths in infants aged
1 to 11 months that were due to diarrhea varied from less
than 3% in Bangladesh and Tanzania to between 24% and
30% in India, Pakistan and Ethiopia [5].
Estimates show that each child under 5 years of age
encounters three episodes of diarrhea per year in developing countries [2-5]. Situation is even worse in Africa where
a child suffers five annual episodes of diarrhea leading to
800,000 child deaths annually [6]. In Latin America and
the Caribbean, rotavirus alone accounts for 15,000 deaths,
www.avidscience.com
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75,000 hospital admissions and two million health facility
visits of children below five years of age [7].
Table 1 shows UNICEF’s global estimates of underfive mortality among developing and under developed regions.
Table 1: UNICEF 2012 estimates of under-five mortality
across three regions of the globe.
Region

Country

South Asia India
Pakistan
Bangladesh
Sri Lanka
Sub Saha- Ethiopia
ran Africa Uganda
Tanzania
Latin Ame- Bolivia
rica & the Haiti
Caribbean

Total
population
(thousands)
2012

Annual
under-5
deaths
(thous(thousands)
ands)
2012
Population
Under
Five

1874
6939.1
8487.2
1264.4
1249.7

1414
409
127
4
205
103
98
11
20

Under
Five
mortality
rate
per
thousand
live
births
56
86
41
10
68
69
54
41
76

Under
five
mortality
ranking

Deaths
attributed to
diarrhea

49
26
60
136
40
39
51
60
31

13%
11%
6%
3%
14%
10%
3%
9%
7%

Diarrhea
Treatment
with oral
rehydration salts
(ORS)

26%
41.1%
77.6%
50.4%
26.3%
43.5%
44%
34.9%
52.9%

Available Options to Treat and Prevent Diarrhea
Ending the loss of millions of lives from preventable
causes such as diarrhea is an accessible goal which can be
realistically achieved in a decade’s duration through simple community based interventions without need of high
4
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technological advancements. The Global Action Plan for
the Prevention and Control of Pneumonia and Diarrhea
(GAPPD) proposes an integrated approach to end preventable deaths among children under five. It unifies services and interventions to create healthy environments,
promotes practices already proven to protect children
from disease and ensures that every child has accessibility
to prevention and cure.
Overall effective and cost effective set of interventions
to combat diarrheal diseases through simple community
based interventions can be grouped as:
•

Child health interventions (Breastfeeding, immunization, ORS and micronutrient supplementation)

•

Individual; behavior change (Hand washing)

•

Infrastructure provision (safe water and sanitation)

Research reveals that child deaths could be cut by
63% worldwide if coverage rates of effective prevention
and treatment interventions were to increase from current levels to 99% [8]. However, even these simple interventions are often not available, accessible or affordable to
poor segments of developing countries who are the most
often victims of diarrhea. During last fifteen years only
4% of childhood deaths were averted in Africa because of
poor access to diarrhea prevention interventions. The last
decade has also been stagnant in terms of improving the
www.avidscience.com
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coverage of essential commodities like ORS and zinc as
less than 50% cases with diarrhea received ORS in developing world [9]. Cost effective intervention like continued
breast feeding was also found to be low with coverage rate
of only 39% in countries with major burden of diarrheal
diseases [10].

Health Systems in Implementing Diarrhea Prevention Strategies
Weak and fragile health systems in developing countries face issues in quality service delivery through inadequately trained and poorly qualified health workforce
deployed in rural areas [11]. Low access and scarcity of
trained human resource in primary health setups at community level essentially deprive the poorest of the populations to simple and effective interventions like ORS or
awareness of simple measures such as washing hands with
soap and water. Inequity in distribution of health work
force may be explained by weak planning and governance
of health systems along with unfair financing not based
on reliable data and principles of fairness and equity [12].
Inadequate planning and poor monitoring capacity also
produce opportunities of misusing resources and interfering with supply chains of simple life saving commodities
and essential medicines.
An integrated approach is needed to improve the overall efficiency and responsiveness of health systems against
6
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diarrhea related morbidity and mortality by improving
coverage and utilization by the most vulnerable groups
of the population. This would require strategic planning
and effective evidence based measures to provide services
through community platforms like home visits and community based service delivery mechanisms.
There is already a global understanding that primary
care constitutes the first element of a continuing health
care process and includes the community outreach component of health promotion, disease prevention and management of locally endemic ailments through community
health workers (CHWs). CHWs can play an important
role as first line community caregivers as compared to
health facilities as they are geographically closer and more
readily available [13].

Community Case Management of Diarrhea by Community Health Workers
The concept of community case management (CCM)
of childhood illnesses revolves around community health
workers (CHWs) and cultivates into a strategy to deliver
lifesaving curative interventions for the most common
childhood killers. This strategy is particularly effective
where there is low access to facility-based services [14].
This concept has been expanded to the idea of Integrated Community Case Management (iCCM) of childhood illnesses [15]. It includes a joint strategy to increase
www.avidscience.com
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access to effective case management for young children
suffering from major childhood illnesses like malaria,
pneumonia and diarrhea, through CHWs. Deployment
of these CHWs is recommended in hard to reach areas
and among vulnerable populations with limited access to
facility based care. There is a room for integration of CCM
and iCCM models into health systems of low and middle incomes countries (LMICs) which already have well
established community outreach services as a part of their
formal health systems.
In rural settings of India, Pakistan, Bangladesh and
Nepal, deployment of CHWs has been one of the key strategies to improve child health. CHWs are trained to assess,
classify and treat diarrhea and dehydration adequately in
the community [16]. These countries have a large network
of health service delivery infrastructure from primary to
tertiary care levels. Covering 60% of rural population and
working through 130,000 Lady Health Workers (LHWs),
the Lady Health Worker’s Program (LHW-P) of Pakistan
represents the outreach community based component of
health system [17]. Each lady health worker (LHW) is
responsible for approximately 1000 people, which makes
around 100-150 homes. LHWs receive basic training of
fifteen months to provide health education, promotion of
healthy behaviors, preventive services such as vaccination,
referrals for antenatal and postnatal care, as well as some
basic treatment services. LHWs treat childhood ailments
by dispensing ORS and zinc for diarrhea, antibiotics for
8
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suspected ARI and anti-malarial medicines for suspected
cases of malaria. They also provide vaccination services,
participate in nutritional awareness activities and offer
nutritional counseling [18,19].
Angan wadi workers hold similar position in Indian outreach health system. The BRAC CHWs known as
Shasthya Shebika (health sisters) are perceived to have a
considerable contribution to Bangladesh’s notable progress in reducing under five mortality [16,17].
Iranian CHW, called behvarz in Persian language, is a
full time employee of the health system. National, provincial and district health systems are responsible for planning and implementing policies and programs related to
behvarz [20]. Similarly Kenya has utilized CHWs in the
community based initiatives for better child survival.
Among other low income African countries like Malawi,
outreach community-based health workers are recruited
and salaried by the Ministry of Health as Health Surveillance Assistants (HSAs) [21]. This post was originally created for smallpox vaccination in the 1960s and continued
to serve growing needs of the health system. In 2008, the
Government of Malawi trained HSAs, to provide integrated community case management of childhood illness
(iCCM), becoming one of the first sub-Saharan African
countries to implement iCCM at full scale for common
childhood illnesses. Ethiopia has also extensively involved
CHWs in delivering iCCM [22].

www.avidscience.com
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WHO and UNICEF have emphasized the need for
CCM in countries that have exceeded the MDG 4 child
mortality target for the region (60 per 1,000 live births)
and had less than 23 physicians, nurses and midwives
per 10,000 population [14,15]. Importantly Child Health
Epidemiology Reference Group has revealed that CCM
of childhood diarrhea through Oral Rehydration Salts
(ORS) and zinc can prevent 70–90% of deaths caused by
acute watery diarrhea. Studies from different countries reveal that CCM improves coverage and equitable distribution of services to the remote and far flung rural areas of
developing countries.

Components of Community Case
Management
WHO and UNICEF have produced an integrated
package to train CHWs to manage illness in children 2 to
59 months of age. Integrated Management of Childhood Illness: Caring for Newborns and Children in the Community
is the ‘gold standard’ training package for iCCM. The interventions require the use of four low-cost medicines and
one test: an antibiotic, an antimalarial, ORS, zinc treatment and malaria rapid diagnosis tests (RDTs). The order
to be followed by the CHWs is based on the code that ‘one
observation leads to one action’, and does not depend on
individual judgment (Table 2).

10
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Table 2: Current treatment recommendations by WHO.
If diarrhea (less than
14 days AND no blood
in stool)

Give oral rehydration salts (ORS). Help caregiver give child
ORS solution in front of you until child is no longer thirsty.
Give caregiver two ORS packets to take home. Advise to give
as much as child wants, but at least half cup of ORS solution after
each loose stool
Give Zinc supplement. Give one dose daily for ten days:
•

Age 2 to 6months- 1/2 tablet (total 5 tabs)

•

Age 6 months to 5 years- 1 tablet (total 10 tabs)

If fever (less than 7 days) in Do a rapid diagnostic test (RDT)
a malaria endemic region
• Positive/ Negative
If RDT is positive, give oral anti-malarial artemether-lumefantrine (AL)

Give twice daily for 3 days:

If Fast breathing

•

Age 2 to 3 years- 1 tablet (total 6 tabs)

•

Age 3 to 5 years- 2 tablet (total 12 tabs)

Give oral antibiotic (250mg amoxicillin tablet)
Give twice daily for 5 days:
•

Age 2 to 12 months- 1 tablet (total 10 tabs)

•

Age 12 months to 5 years- 2 tablet (total 20 tabs)

Source: Adapted from World Health Organization, Integrated MAANGAMENGEMT OF Childhood illnesses: Caring for newborns and Children in the Community, WHO, Geneva, 2011.

Evidence of Efficiency and Effectiveness of CCM by CHWs
Evidence shows that adequately trained, supervised,
and well supported CHWs can timely identify and cure
most of the preventable causes of under-five mortality
at community level. However, an uninterrupted supply
chain of medicines and equipment is also mandatory for
www.avidscience.com
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CHW based programs. Studies also provide evidence that
CHWs can correctly and safely manage malaria, pneumonia, and diarrhea in children through integrated community based service delivery.
Nepal is the most remarkable example of effectiveness of CCM for poor rural population where childhood
mortality due to preventable causes such as diarrhea and
pneumonia has been significantly reduced in last 20 years
and 69% children under five have access to treatment services at community level [23].
An ongoing cluster randomized trial in rural Pakistan showed that strengthening supportive supervision by
Lady Health Supervisors (LHS) through household supervisory visits and provision of written feedback to LHWs
could significantly improve LHWs knowledge and skills
for managing childhood diarrhea and pneumonia at community level [24].
A study in Malawi demonstrated that 68% classifications of common illnesses by health surveillance assistants
were in accordance with verifications performed by physicians, while 63% of children were suggested appropriate medication as per disease classification [25]. Another
study carried out in eight districts of Uganda with iCCM
implementation showed that use of oral rehydration solution (ORS) and zinc for treatment of diarrhea increased
in the intervention area [26]. Ethiopia is another example
where child survival interventions were well implemented
during 1997-2006. Evaluation of these interventions by the
12
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end of the project showed that community health workers
saw 2.5 times more cases of childhood fever, pneumonia
and diarrhea than all the health facility staff combined.
Quality of care was also scored well [22].
A recent systematic review carried out to estimate
the effect of community based interventions including
community case management on the coverage of various
commodities and on mortality due to diarrhea and pneumonia showed that CCM based interventions were associated with significant increase in care seeking behaviors
with 13% and 9% increase in care seeking for pneumonia
and diarrhea respectively. These interventions led to 160%
increase in the use of ORS and 80% increase in the use of
zinc for diarrhea. There was a decline of 75% in the inappropriate use of antibiotics for diarrhea and a 40% reduction in treatment failure for pneumonia [27,28].

Strengths and Challenges to CCM &
iCCM Implementation
Global evidence shows that CCM and iCCM are
highly effective strategies for increasing coverage of quality health services to vulnerable communities. Health care
delivered through community health workers makes it
people centered bringing services closer to the communities. Such package of care relocates the entry point to the
health system from hospitals and specialists to primary
health care providers and gives them responsibility for
the health of a defined population. This is in close spirit
www.avidscience.com
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to primary health care (PHC) service and coverage reforms as suggested by WHO in 2008. CHWs are capable
of managing diarrhea, pneumonia and malaria adequately at household level, using simple guidelines for disease
classification. Thus, CCM and iCCM assures access to
treatment for those who are beyond the reach of health
facilities. Availability of a comprehensive diagnostic and
treatment package for multiple diseases eventually promotes appropriate care seeking behaviors.
The majority of governments in South Asia and subSaharan Africa have policies supporting CCM of diarrhea
and other common childhood ailments [29]. A WHO report shows that considering country needs for CCM, 34
out of 40 (85%) country offices reported existence of government policy for community level treatment of diarrhea
through CHWs. However, even when supportive CCM
policies exist, CCM programs are not always implemented, and just fewer are implemented to the full potential
[21].
An implementation research conducted in Pakistan
identified several challenges at policy level for successful
CCM program implementation. Engaging stakeholders
particularly policy makers was perplexing. Culture of ad
hoc decision making was common where policy makers
relied more on personal influence or relationships to resolve program level issues instead of efforts towards system strengthening. The same study also identified poor
system of accountability within the LHW-P leading to
14
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poor case reporting by LHWs to their supervisors. Logistic issues such as lack of transport and absence of a mandatory written feedback provision also acted as barriers in
achieving desirable program outcomes [28,30].
Other studies also show that effective implementation
of CCM to combat major causes of childhood mortality
through an effective CCM or iCCM strategy would require adequate initial training of CHWs, regular re-supply
of essential commodities and ongoing supportive supervision [14,15]. Research findings from Ethiopia and Malawi have also pointed out that there were frequent stock
outs of medicines. Moreover, limited district budget and
capacity for forecasting needs and corruption within the
system have led to important breakdowns in service provision [22,25].
In countries like Pakistan, iCCM is currently considered to be in a stage of expansion. However, LHWs are
not well integrated into the broader public health sector
and cases referred by LHWs receive little priority at facility level. Low salary and lack of integration into national
health system universally affects quality of services delivered by health workers [23,24,27]. It is therefore not surprising that there have been negligible improvements in
the coverage of essential interventions. According to an
estimate, only 38% cases with diarrhea received ORS and
antibiotics were administered to 41% pneumonia patients.
The experience in Malawi also shows that supervision and
drug supply were suboptimal. Less than 40% of HSAs included in the sample had received an iCCM-specific suwww.avidscience.com
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pervisory visit in the previous 3 months and only 16%
received a visit that included clinical observation of case
management. Almost all studies indicated that community health workers were available only one or two times
per week to deliver CCM or iCCM due to additional work
assignments. Hence, services may not be available when
a child needs them. Sometimes they were deployed in
far flung areas with no provision of transport or assigned
with additional tasks such as polio campaigns in Pakistan.
This concern seems to be less of an issue when the iCCMtrained workers reside in the community, but it was a seriously limiting factor to service availability in communities
where health workers did not live in their catchment area
[23-26].
An important barrier in effective care delivery is also
related to the lack of trust and connectivity between the
health workers and the health center for timely referral,
improved monitoring and supervision. To improve coordination between LHWs and LHSs in district Badin of Pakistan, the LHSs were given mobile phones for real-time
communication with LHWs. Upon case identification,
LHWs relayed information using text messages and arranged appropriate follow-up with LHSs. Study findings
show that mobile phones have the potential to improve
supportive supervision by enhancing coordination among
health workers for timely case reporting and appropriate
follow-ups. This could be a useful strategy for strengthening health system [18].
16
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Future Directions and Recommendations
Recent literature reveals CCM as an effective option
for investment in PHC system. It can effectively reduce
disease burden and cost of treatment. Initial deployment of health workers would require huge investments
in training for supportive supervision and conducting
performance evaluations of the workers. CCM requires
appropriate guidelines for clinical assessment, diagnosis,
management and referral from community to higher levels of health system [31,32].
CCM interventions can be added incrementally, if full
integration is not possible. Programs often begin with a
combination of CCM interventions for two conditions
and then add others. A gradual approach often allows for
initial success, contributing to sustainability [21,27].
Clear and well-articulated roles and responsibilities
for community health workers would be required through
careful needs assessment in context of identified disease
burden for individual countries [32].
Community health workers would need assistance in
maintaining and enhancing their skills to assess and manage childhood illnesses. Refresher training should be undertaken at intervals, and supportive supervision needs to
be planned and carried out on a regular basis.

www.avidscience.com
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Regularizing health workers as a permanent part of
country’s outreach health services would improve motivation of health workers on one hand and community
recognition and utilization of their services on the other.
Governments and donors should avail opportunities to
strengthen integrated CCM by building on existing health
initiatives and community health worker programs. Consolidating referral chains between communities and health
facilities are an important aspect of successful CCM implementation [27,32].
Appropriate provision and maintenance of medicines
and other supplies to health workers require development
of standard procurement and audit procedures.
Monitoring and evaluation systems are at the center
of program management. Managers and decision makers need information to establish whether performance of
CHWs is according to the expectations. Overall monitoring and evaluation framework for CCM should be built
on assessment of social and policy environment enabling
CCM, improvement in access to and availability of lifesaving interventions and services and upgrading of service quality. Demonstration of enhanced community demand for CHW services is also required [32,33].
Additionally, innovative use of mobile technology has
already contributed to promote health care services in developing countries like Pakistan, India, Bangladesh and
Botswana. Mobile health (m health) based interventions
enhance efficiency of service delivery ensuring timely
18
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feedback and supervision by the health managers through
effective communication. With this growing body of evidence it is time to invest in wide scale deployment of mobile technology in developing countries where access to
good quality health care remains an unachievable goal for
the poor and marginalized [23,31].

Conclusion
Today, it’s already established that in most countries,
with high incidence of diarrhea related mortality, facilitybased services alone cannot provide reasonable access to
treatment and particularly not within the crucial window
of 24 hours after onset of the symptoms. If child mortality
is to be equitably reduced, the challenge of access must
be overcome by the health systems through community
based programs. CCM is the best solution especially where
there are no doctors and where 60-70 percent population
lives in rural areas devoid of basic amenities. The existing
outreach programs in various developing countries therefore have a high potential to effectively incorporate CCM
strategies for management of childhood diarrhea.
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